Objective: To determine the rates of hospitalization during the first year of treatment for schizophrenia, using an epidemiologic sample.
O ver the past decade, interest has increased in designing services to optimize care during the early stages of psychotic disorders (1, 2) . In designing these services, it will be important to study such service indicators as hospitalization rates and to investigate factors that may influence these indicators.
The province of Nova Scotia is an advantageous setting in which to carry out such studies. Available administrative databases contain all inpatient admissions and outpatient psychiatric contacts. As do all Canadian provinces and territories, Nova Scotia provides universal access to health care.
A prototype Early Psychosis Program, designed to enhance prompt assessment and optimize treatment, has been operating in the province since late 1995 (3) . The program has focused on education about the signs and symptoms of early psychosis (4) while also providing expert clinical care for a self-selected convenience sample of first-episode patients (5) .
This study measured hospitalization rates during the first year of treatment for schizophrenia in Nova Scotia and identified factors that might influence those rates.
Methods
We accessed administrative health data for the province of Nova Scotia (population 940 000) through the Population Health Research Unit at Dalhousie University, Halifax. At the time of analysis, physician and hospital administrative databases covering the period January 1, 1990, to December 31, 1999, were available. Encrypted health card numbers allowed data linkages while ensuring confidentiality. We retained data for Nova Scotia residents aged 15 to 35 years (an at-risk population of 320 000) with a diagnosis of schizophrenia (ICD-9 codes 295 or 298) made between 1995 and 1998, either in hospital or by an outpatient psychiatrist, and with no recorded diagnosis of schizophrenia in the 5 years preceding the year of diagnosis. Physician and hospital administrative databases were cross-checked to determine whether the first diagnosis was made in an inpatient or outpatient setting. Location of residence allowed cases to be identified as residing either in the only urban centre, Halifax (population 360 000), or elsewhere. Linkage with databases maintained by the Nova Scotia Early Psychosis Program (NSEPP) allowed us to identify patients who received care from that program. We identified hospitalizations in the first year after diagnosis where schizophrenia was the primary diagnosis.
We used logistic regression to determine the odds of having at least 1 hospitalization in the year following diagnosis when we controlled for age, sex, location of residence, and initial diagnosis site (that is, an inpatient vs an outpatient setting). We obtained research ethics approval for the study from the Ethics Review Board of the Capital District Health Authority, Halifax, Nova Scotia.
Results
We identified 434 new cases over the 4-year study period, of whom 95% were assigned ICD-9 code 295. Given an at-risk population of approximately 320 000, the yearly average incidence rate was 3.3 /10 000. Table 1 summarizes demographic characteristics and hospitalization rates. Of the patients, 236 (54%) were hospitalized at the time of initial diagnosis. Excluding hospitalization at the time of diagnosis, 74 patients (17%) were hospitalized at least once in the year after their initial diagnosis. 291 (67) 143 (37) 149 (63) 87 (37) 143 (72) 55 (28) Residing in Halifax Urban Area*** Yes (%) No (%)
210 (48) 224 (52) 87 (37) 149 (63) 123 (62) 75 (38) At least 1 hospitalization required after first diagnosis*** Yes (%) No (%) 74 (17) 360 (83) 59 (25) 177 (75) 14 (7) 184 (93) **Significant difference between inpatients and outpatients (P < 0.01) ***Significant difference between inpatients and outpatients (P < 0.001) significantly more likely to be women, were more likely to reside outside the urban area, and were less likely to have had contact with the NSEPP. Finally, inpatients were more likely to be hospitalized in the year following diagnosis (25% vs 7% for outpatients).
Using the variables in Table 1 , results from a logistic regression model for the probability of having at least 1 hospitalization in the first year after diagnosis demonstrated that sex and age at diagnosis were not significantly associated with the probability of hospitalization. Residence outside the urban area (odds ratio 1.71) and initial diagnosis while an inpatient (odds ratio 2.87) were significantly associated with a higher probability of hospitalization in the first year.
Of the 434 patients, 119 received care from the NSEPP. Compared with the entire sample, these patients were significantly younger, were more likely to have received their first diagnosis as outpatients, and were less likely to be hospitalized in the year following diagnosis. The hospitalization rate in the first year after diagnosis was 8%. In a logistic regression model that also included the site of initial diagnosis, having received care from the NSEPP did not significantly determine hospitalization in the first year after diagnosis.
Discussion
Three findings emerge from this study. First, nearly one-half of the patients were not hospitalized during the process of initial diagnosis. Second, excluding an initial hospitalization, slightly less than one-fifth of the patients required hospitalization during the first year of treatment after diagnosis. Third, hospitalization in the first year of treatment was higher for patients first diagnosed in hospital and for patients who lived outside the single urban area in Nova Scotia.
Before discussing these points, 2 methodological issues should be noted. First, the databases used were established for administrative rather than research purposes. As has been recently noted (6) , administrative databases provide a cost-effective means for studying the health of specific populations. Conversely, they have limitations. For example, although all the diagnoses were made by a psychiatrist, diagnostic interrater reliability cannot be established. As well, it should be noted that the databases use ICD-9 coding, rather than the DSM-IV criteria with which Canadian clinicians are more familiar. A second limitation involves the possibility that some patients who were first diagnosed in another jurisdiction and later moved to Nova Scotia could have been mistakenly identified as new cases. That said, the incidence rate determined is very similar to that reported elsewhere (7), suggesting there were few such cases.
We derived 2 different hospitalization rates from the current results. The first rate is the percentage of patients hospitalized at the time of first diagnosis. The second rate is the percentage of patients hospitalized during the first year following diagnosis, excluding the initial hospitalization, if there was one.
As to the first rate, the current results indicate that 54% of the patients were hospitalized at the time of first diagnosis. Very similar rates have been reported from the UK (8), from Jamaica (9), and from London, Ontario (10) . These results emphasize the point that nearly one-half of all patients with schizophrenia are diagnosed and begin treatment without requiring an inpatient admission.
The second rate measured in this study-hospitalization during the first year of treatment-provides a measure of treatment response. The results yield an overall rate of 17%; that is, 17% of all patients were hospitalized at some point during the first year of treatment, excluding the initial hospitalization, if there was one. Again, very similar rates have been reported from Jamaica (9) and from London, Ontario (10) . These figures indicate that, with current treatment, a significant number of patients will need access to inpatient service during their first year of treatment.
The finding that the hospitalization rate during the first year of treatment was higher for patients hospitalized at the time of their initial diagnosis and for those who resided in a rural location requires discussion and further research that goes beyond the scope of this study. Several factors, including severity of presentation, diagnostic uncertainty, and comorbid disorders, are likely to influence hospitalization rates (11) .
Given the limitations of the administrative databases used in this study, it is difficult to determine the reasons for the observed differences. Regression analysis indicated that both the initial diagnosis site and urban vs rural residence were independently associated with differences in hospitalization rates. Because the differences in hospitalization rates were present among the subset of patients seen by the NSEPP, differences in clinical practice alone are unlikely to explain this finding.
One likely explanation is that patients hospitalized at the time of diagnosis differ clinically from those diagnosed as outpatients, particularly in terms of the severity of their presentation. This may indicate that the hospitalized patients have a more severe form of disorder and, hence, do not respond as well to the available treatment. Unfortunately, the administrative databases we used in this study do not provide information on clinical severity, and we could not test this explanation. Likewise, the databases do not contain accurate data on comorbid psychiatric or physical disorders that might contribute both to the need for hospitalization and to poorer treatment response.
Regardless of explanations, our study results focus attention on the group of patients who require hospitalization in their If we assume that the need for hospitalization was associated with a relatively poor treatment response, these patients-17% of the total sample and 25% of initially hospitalized patients-represent a significant subset for whom current treatments are not sufficiently effective. Targeted interventions for these patients could be a useful focus for further research and service development. Méthode : Nous avons examiné les bases de données administratives des patients hospitalisés et externes de la province de la Nouvelle-Écosse pour trouver les cas de schizophrénie (CIM-9 code 295 ou 298) nouvellement diagnostiqués de 1995 à 1998. Nous avons noté l'endroit du diagnostic (c.-à-d., patient hospitalisé ou externe) et les hospitalisations dans l'année suivant le diagnostic. Nous avons aussi établi des liens aux bases de données cliniques entretenues par le programme de psychose précoce de la Nouvelle-Écosse (NSEPP).
Résultats : Sur une période de 4 ans, nous avons trouvé 434 cas uniques sur une population à risque de 320 000 (ce qui donne un taux d'incidence moyen annuel selon l'âge de 3,3/10 000), sur lesquels 119 avaient reçu des soins du NSEPP. Parmi les cas, 53 % ont été diagnostiqués la première fois tandis qu'ils étaient hospitalisés. Dans l'année suivant le diagnostic, le taux d'hospitalisation global, en excluant la première hospitalisation, était de 17 %. Les patients qui ont été diagnostiqués la première fois tandis qu'ils étaient hospitalisés avaient un taux d'hospitalisation plus élevé dans la première année de traitement (25 % c. 7 %), comparativement à ceux diagnostiqués la première fois en tant que patients externes. Cette relation était aussi présente chez les patients qui recevaient des soins du NSEPP.
Conclusions : Sur les patients nouvellement diagnostiqués schizophrènes, 46 % n'étaient pas hospitalisés au moment du diagnostic initial. De tous les patients,17 % ont eu besoin d'une hospitalisation durant la première année de traitement, en excluant la première hospitalisation, le cas échéant. Les taux d'hospitalisation de la première année étaient plus élevés chez les patients hospitalisés lors du diagnostic initial et chez ceux demeurant en milieu rural. Les patients ayant eu besoin d'une hospitalisation durant la première année de traitement forment un important groupe cible pour des interventions améliorées.
